Effects of a low-protein diet on plasma amino acid and homocysteine levels and oxidative status in rats.
Transmethylation reactions and antioxidant metabolism are linked by transsulfuration, where homocysteine (Hcy) is converted to cysteine and reduced glutathione (GSH). Low protein intake can modulate the balance of this metabolic reaction. The aim of the present investigation was to study the effect of a low-protein diet on Hcy metabolism by monitoring levels of the amino acids involved in these pathways, and relating these levels to GSH levels and lipid peroxidation in rats. Sixteen rats were divided into 2 groups: control (C; standard AIN-93 diet, 20% protein) and low-protein diet (LPD; 8% protein diet). Rats in both groups were placed on the diets for 28 days. A significant reduction (p < 0.05) in plasma Hcy concentration was found in LPD rats (0.16 +/- 0.04 micromol/mg protein) versus C rats (0.25 +/- 0.03 micromol/mg protein). Methionine levels were not significantly different between the 2 groups (C: 1.24 +/- 0.22 micromol/mg protein; LPD: 1.03 +/- 0.27 micromol/mg protein). A significant reduction (p < 0.05) in hepatic GSH concentrations (C: 44 +/- 10 micromol/mg protein; LPD: 17.4 +/- 4.3 micromol/mg protein) was accompanied by an increase in lipid peroxidation (C: 0.13 +/- 0.01 micromol/mg protein; LPD: 0.17 +/- 0.02 micromol/mg protein; r = -0.62, p < 0.01). Hcy levels were reduced under a low-protein diet, resulting in modulated methyl balance and reduced GSH formation leading to increased susceptibility of hepatic cells to oxidative events.